'  •  •  (S> 

FINAL  REPORT  1 1 1 

DECEMBER  1991  1 1 1 


REPORT  NO.  91-10 


40MM  AMMUNITION 
PA120  CONTAINER 
PALLET  RAIL  IMPACT  TEST 


Prepared  for; 

U.S,  Army  Defense  Ammunition 
Center  and  School 
ATTN:  SMCAC-DES 
Savanna,  IL  61074-9639  ^ 


Distribution  Unlimited 


CHEMICAL  COMMAND 


VALIDATION  ENGINEERING  DIVISION 
SAVANNA,  ILLINOIS  61074-9639 


U.S.  ARMY  DEFENSE  AMMUNITION 
CENTER  AND  SCHOOL 


A  copy  of  this  report  will  be  furnished  each  attendee  on  automatic  distribution.  Additional 
copies  or  authority  for  reprinting  may  be  obtained  by  written  request  from  Director,  U.S.  Army 
Defense  Ammunition  Center  and  School,  ATTN:  SMCAC-DEV,  Savanna,  IL  61074-9639. 


iiaiauiljiiMMiaaiaiiiNiitwcR 


Destroy  this  report  when  no  longer  needed.  Do  not  return. 

Citation  of  trade  names  in  this  report  does  not  constitute  an  official  endorsement. 

mmm 

The  information  contained  herein  will  not  be  used  for  advertising  purposes. 


UNCLASSIFIED 

SECURITY  CLASSIFICATION  OF  THIS  PAGE 


a.  REPORT  SECURITY  CLASSIFICATION 

UNCLASSIFIED 


a.  SECURITY  CLASSIRCATION  AUTHORITY 


REPORT  DOCUMENTATION  PAGE 


lb.  RESTRICTIVE  MARKINGS 


Form  Approved 
OMBNo.  0704^188 


3.  DISTRIBUTION /AVAILABIUTY  OF  REPORT 


b.  DECLASSIFICATION /DOWNGRADING  SCHEDULE 


UNLIMITED 


L  PERFORMING  ORGANIZATION  REPORT  NUMBER(S) 

91-10 


la.  NAME  OF  PERFORMING  ORGANIZATION 

U.S.  Army  Defense  Ammunition 
Center  and  School 


Ic.  ADDRESS  (ON.  State,  and  ZIP  Code} 

ATTN:  SMCAC-DEV 
Savanna,  IL  61074-9639 


la.  NAME  OF  FUNDING  /  SPONSORING 
ORGANIZATION 

U.S.  Army  Defense  Ammunition 
Center  and  School 


ic.  ADDRESS  (City,  State,  and  ZIP  Code) 

ATTN:  SMCAC-DES 
Savanna,  IL  61074-9639 


1 1 .  TITLE  (IrKlude  Security  Classification) 

40mm  PA120  Container  Pallet  Rail  Impact  Test 


12.  PERSONAL  AUTHOR(S) 

Jason  B.  Solberg 


Is.  MONITORING  ORGANIZATION  REPORT  NUMBER(S) 


6b.  OFFICE  SYMBOL  7a.  NAME  OF  MONITORING  ORGANIZATION 
(if  applicable) 

SMCAC-DEV 


7b.  ADDRESS  (City,  State,  and  ZIP  Code) 


8b.  OFFICE  SYMBOL  9.  PROCUREMENT  INSTRUMENT  IDENTIFICATION  NUMBER 
(if  applicable) 


SMCAC-DES 


10.  SOURCE  OF  FUNDING  NUMBERS 


PROJECT  NO.  TASK  NO. 


WORK  UNIT 
ACCESSION  NO. 


13a.  TYPE  OF  REPORT 

Final 


18.  SUPPLEMENTARY  NOTATION 


13b.  TIME  COVERED 
FROM  TO 


14.  DATE  OF  REPORT  (Year.  Month,  Day)  1 5.  PAGE  COUNT 

1991  December 


COSATI  COOES 


GROUP 


1 8.  SUBJECT  TERMS  (Conbnue  on  reverse  if  necessary  and  identify  by  block  number) 


SUB-GROUP 


18.  ABSTRACT  (Continue  on  reverse  if  necessary  arrd  identify  by  block  number) 

The  U.S.  Army  Defense  Ammunition  Center  and  School  (USADACS),  Validation  Engineering 
Division  (SMCAC-DEV),  was  tasked  by  USADACS,  Supply  Engineering  Division  (SMCAC-DES),  to 
conduct  rail  impact  testing  on  the  40mm  ammunition  pallet.  This  report  contains  the  procedures,  results, 
and  recommendations  O'om  the  test  conducted.  As  tested,  the  pallet  marginally  passed  rail  impact  testing 
and  would  require  first  article  testing  (FAT)  of  the  production  pallets. 


ISTRIBUnON  /  AVAILABIUTY  OF  A 

BSTRACT  , _ , 

□ 

UNCLASSIRED/UNUMITED 

□ 

SAME  AS  RPT.  OTIC  USERS 

JEROME  H.  KROHN 
DD  Form  1473,  Jun  86 


21.  ABSTRACT  SECURITY  CLASSIFICATION 

UNCLASSIFIED 


815-273-8929 

Previous  editiorts  are  obsolete 


SMCAC-DEV 


SECURITY  CLASSIFICATION  OF  THIS  PAGE 

UNCLASSIFIED 


U.S.  ARMY  DEFENSE  AMMUNITION  CENTER  AND  SCHOOL 
VALIDATION  ENGINEERING  DIVISION 
SAVANNA,  IL  61074-9639 


REPORT  NO.  EVT  91-10 

40MM  AMMUNITION  PA120  CONTAINER  PALLET  RAIL  IMPACT  TEST 

TABLE  OF  CONTENTS 


PART  PAGE  NO. 

1.  INTRODUCTION . 1-1 

A.  BACKGROUND . 1-1 

B.  AUTHORITY . 1-1 

C.  OBJECTIVE . M 

D.  CONCLUSION . 1-1 

E.  RECOMMENDATIONS . M 

2.  ATTENDEES . 2-1 

3.  TEST  PROCEDURES . 3-1 

4.  TEST  EQUIPMENT . 4-1 

5.  TEST  RESULTS . 5-1 

6.  PHOTOGRAPHS . 6-1 

7.  DRAWING . 7-1 


11 


PARTI 


INTRODUCTION 

A.  BACKGROUND.  The  U.S.  Army  Defense  Ammunition  Center  and  School  (USAD ACS), 
Validation  Engineering  Division  (SMCAC-DEV),  was  tasked  by  USADACS,  Supply 
Engineering  Division  (SMCAC-DES),  to  test  a  pallet  for  PA120  containers  of  40mm 
ammunition. 


B.  AUTHORITY.  This  test  was  conducted  lAW  mission  responsibilities  delegated  by  the  U.S. 
Army  Armament,  Munitions  and  Chemical  Command  (AMCCOM),  Rock  Island,  IL. 

C.  OBJECTIVE.  The  objective  of  this  test  was  to  assess  the  ability  of  the  pallet  to  sustain  rough 
handling  and  contain  a  load  during  a  transportation  cycle. 

D.  CONCLUSION.  The  pallet,  as  a  nonproduction  item,  passed  rail  impact  testing.  The 
damage  to  the  PA120  containers  was  not  cause  for  failure  since  the  containers  performed  as  they 
did  prior  to  the  test.  However,  the  strength  of  the  top  lift  assembly  must  be  increased  before 
production  (see  recommendations)  and  the  production  first  article  must  be  tested  to  show  no 
damage. 


E.  RECOMMENDATIONS: 


1.  Increase  the  clearance  for  the  lifting  hooks  to  allow  easier  use  of  the  four-legged  sling/ 

2.  Correct  the  problem  of  buckling  by  increasing  the  gage  of  steel,  or,  otherwise. 


D 


increasing  the  strength  in  critical  areas. 


By. . 

Dist.  ibution  / 
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PARTS 

TEST PROCEDURES 

TRANSPORTABILITY  TESTS.  The  test  procedures  outlined  in  this  section  were  extracted 
from  EVT-TP-91-01,  July  1991.  This  standard  identifies  six  steps  that  a  load  must  undergo  if  it 
is  considered  to  be  acceptable.  The  test  that  was  conducted  on  the  test  specimen  is  synopsized 
below. 

RAIL  IMPACT  TEST.  The  test  load  or  vehicle  was  positioned  in/on  a  railcar.  For  containers, 
the  loaded  container  was  positioned  on  a  container  chassis  and  securely  locked  in  place  using  the 
twist  locks  at  each  comer.  The  container  chassis  was  secured  to  a  railcar.  Equipment  needed  to 
perform  the  test  included  the  specimen  (hammer)  car,  five  empty  railroad  cars  connected 
together  to  serve  as  the  anvil,  and  a  railroad  locomotive.  These  anvil  cars  were  positioned  on  a 
level  section  of  track  with  air  and  hand  brakes  set  and  with  the  draft  gears  compressed.  The 
locomotive  unit  pulled  the  specimen  car  several  hundred  yards  away  from  the  anvil  cars  and, 
then,  pushed  the  specimen  car  toward  the  anvil  at  a  predetermined  speed,  then  disconnected  from 
the  specimen  car  approximately  50  yards  away  from  the  anvil  cars  which  allowed  the  specimen 
car  to  roll  freely  along  the  track  until  it  struck  the  anvil.  This  constituted  an  impact.  Impacting 
was  accomplished  at  speeds  of  4,  6,  and  8  mph  in  one  direction  and  at  a  speed  of  8  mph  in  the 
opposite  direction.  The  4  and  6  mph  impact  speeds  were  approximate;  the  8  mph  speed  was  a 
minimum.  Impact  speeds  were  determined  by  using  an  electronic  counter  to  measure  the  time 
required  for  the  specimen  car  to  traverse  an  11-foot  distance  immediately  prior  to  contact  with 
the  anvil  cars  (see  figure  1). 
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ASSOCIATION  OF  AMERICAN  RAILROADS  (AAR) 
STANDARD  TEST  PLAN 
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FIGURE  1 


PART  4 

TEST  EQUIPMENT 

A.  TEST  LOAD. 


1.  Description: 

Six  pallets  containing  40mm  ammunition 
PA120  containers  in  the  specimen  car 
filled  with  ballast  pallets  (see  drawing). 

2.  Unitization: 

2-high  by  3-wide  by  7-Iong 

TEgTgPEClMEN. 

1.  Description: 

Boxcar 

2.  Specifications: 

LD  LMT: 

156,201  jUiids 

LTWT: 

63,800  pounds 

Internal  height: 

11.00  feet 

Internal  width: 

9.50  feet 

Internal  length: 

50.50  feet 

Internal  cube: 

5,277  cubic  feet 
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PARTS 


TEST  RESULTS 

A.  TRANSPORTABILITY  TEST.  Rail  impact  test  was  done  at  a  nominal  4,  6,  and  8  mph  and 
8  mph  in  reverse.  The  exact  speeds  are  shown  below. 


IMPACT  (No.) 

SPEED  (MPH) 

1 

4.44 

2 

6.40 

3 

8.48 

4 

8.33  reverse 

The  first  impact  caused  no  damage  to  any  of  the  pallets.  However,  the  6  mph  impact 
caused  buckling  in  the  top  lift  assembly  of  the  top  layer  load  bearing  pallet.  During  the  8  mph 
impact,  the  buckling  increased  on  the  top  layer  load  bearing  pallet  and  the  top  layer  pallet  at  the 
center  of  the  boxcar  began  to  buckle.  The  8  mph  reverse  impact  caused  buckling  in  the 
opposite  end  top  lift  assembly  of  the  top  pallet  and  increased  the  buckling  of  the  top  pallet  at  the 
center  of  the  boxcar  (see  photos). 

Upon  disassembly,  only  two  PA120  containers  showed  any  damage.  The  damage 
consisted  of  buckling  of  approximately  1/16-inch  on  the  interlocks  on  the  containers  on  the  top 
layer  of  one  of  the  end  top  pallets  next  to  the  buckling  on  the  top  lift  assembly  (see  next  page). 
The  damage,  however,  did  not  affect  the  performance  of  the  containers. 


Top  View  of  Pallet 


Budding 


PA120  containers 


*  -  Denotes  containers  damaged 
at  point  of  buckling. 


B.  LIFTING/SLINGING  TEST.  Some  interference  occurred  when  using  the  four-legged  sling, 
due  to  a  lack  of  clearance  for  the  sling  lifting  hooks  around  the  top  lift  assembly  lift  points.  No 
other  deficiencies  were  noted. 
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PART  6 


PHOTOGRAPHS 
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_  U.S.  ARMY  DEFENSE  AMMUNITION  CENTER  AND  SCHOOL  -  SAVANNA,  IL 

Photo  No.  A031 7-SPN-91  -1 28-1 895.  This  photo  shows  damage  to  the  pallet  at  the  impact  end  top  of  the  boxcar 
following  testing. 
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U.S.  ARMY  DEFENSE  AMMUNITION  CENTER  AND  SCHOOL  -  SAVANNA,  IL 
Photo  No.  A031 7-SPN-91  -1 28-1 896.  This  photo  shows  damage  to  the  pallet  after  the  reverse  8  mph  inipact. 
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PART? 

DRAWING 
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strut,  4*  X  4'  by  cut  to  <lt 
(16  reqd).  Toenail  to  the 
center  gates  noils  ot 


Totol  weight  -  -  -  96,679  lbs  (opprox) 


